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Octupole Collectivity

Macroscopically. ..

Nuclei take on a "pear” shape

* B3-vibration

* po-deformation + p3-softness

 static p3-deformation? y

Signatures. ..

* Odd-even staggering, m=-

* Parity doublets in odd-A nuclei
* Enhanced E1 transitions

+ Large E3 strength -
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Previous B(E3) Evaluations

' Ray Spear
1933-2018
Precision Nuclides
[%]
<2
[2:5] 8
[5:10] 41
[10:25] 70
>25 45
Total 165

U R.H. Spear, ADNDT 42 (1989) 55
U T. Kibedi and R.H. Spear, ADNDT 80 (2002) 35
Experimental procedures

a) Coulomb Excitation - model independent

* Bombarding energy need to be low to avoid higher
order effects (reorientation, interference, virtual
excitations)

b) Lifetime measurements - model independent
c) Inelastic electron scattering - model dependent

d) Deformation parameters (Bs) from inelastic
scattering of nucleons and light ions - highly model
dependent

e) Miscellaneous procedures - low reliability



Updated B(E3) Evaluation

Collaboration between ANU & ANL
endorsed at the Workshop on Octupole Degree of Freedom (preceded INPC2019)

O Review new data; close to 200 publications with “B(E3)" key words since 2000;
many on B(E3, 0%y —3)
» 96Zpr (2019Is03): B(E3)=42(3) W.u.; was 53(6) W.u.; theoretical description is

no longer a puzzle

= 144Bq (2016Bu02): B(E3)=48 (+25-34) W.u.; strong octupole correlation in

A<200: 6 neutrons away from stable 128Ba

= 146Gd (20160r06): observation of multi-phonon excitations of the octupole type
» 24Mg & 28Si (2009Ch33): new lower B(E3) from ¢Li elastic/inelastic scattering
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d Extend the scope
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